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Il1troductiOl1 
II1 the“Taxonomic Studies on the Midrib in Musci" (KAWAI 19(8) only one point 
of significance of th巴 midribwas consider巴dfor systematic study. That is， i t was 
examined as to whether these charactεristics are peculiar to the sp日ciesand whether 
there is something in common among the characteristics of the inner structure o:f the 
midrib in the species belonging to the identical genus or :family. The species リlhich
were considered there， were 33 families， 109 genera， and 276 species. The number o:f 
the gen己rawhich had something in common among the characteristics of inner structure 
of the midrib in the species belonging 1:0 one genus， were 29 genera and the total 
number of the species which belong to these genera， w巴re183 speciεs. Of the 33 
families examined， 13 famili邑shad something in COln立1011among th巴 cha了acteristicsof 
the inner structure of the midr巾， and each of the other five families might give the 
identical type of the midrib if we obs日rvedthem more minutely. 
1n a1 of the species which were considered there， tle characteristics of the inner 
structure of the midrib were found to show some differences from s1.光ciesto species 
and to be peculiar to the species. Next， in the species belonging to the identical genus 
and family， itwas proven that there is something in common among the character-
istics of the inner structure of the miclrib. Seeing that there was a specific character 
of the inner structure of the midrib to the species and something in common among 
their characteristics in the species belonging to the icl日nticalgenus and family， itwas 
thought that these characteristics have to be given c1ue emphasis in taxonomical 
studies. 
Prof. T AKAKI clescribed as follows: The character of the peristome is rεally remar-
kable in Thysanomitrium richardii. II1 most species of Camtylotus， however， spor旬
ophytic characters are unknown so that we can not compare the species with one 
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another in to this characteL '¥Ve can not find any other charact己1'sto separate 
these genera. Here he considers 雪山wmitriumas a synonym of Camtylotus as 
was done FLEISCHER (190か Forthe determination of species of 
costal anatomy is very usefuL There are three typ芭sas shown in the k記y (1: Costa 
without 2: Costa vvith stereids on both lower and uppεr sides of the 
cell 3: Costa with stereids on the Iower Also KOPONEN has 
described 上he midrib as follows. "In the taコwnomy of more 
attaches to the structure of the leaf margin and the costa. The structure of the 
midrib offers useful characters." 
ArCHELE and Sc百WEGLER(1963) have described the midrib as follows.“In d巴rMitte d巴r
B1attspreite befindet sich bei vielen Laubmoosen ein schmaler Streif告n，in dem die Spreit巴 nicht
ein巴， sondern mehrere Zellag忠良 dickisL Dieser Streifen h日i品tBlattrippe. Die Blattrippe， die 
den beblatterten L己bermoosenstetsεhlt， kann bis 211f Blattspitze rεichen， aber auch schon vorher 
enden. Sie kann verzweigt sein， oder es konnen zwei und dann meist sehr kurze Rippen in einem 
Blatt vorhanden sein. Die Rippe kann aber allcI1 fehlen. An einem Qu邑工schnittdurch eine Blatt圃
rippe erk叩 ntman bei vielen Moosarten unter dem Mikroskop inmitten kleinerer Zellen einige 
groíお~ weitluraige. Di巴seZeUen durch.7.iehen die Rippe von der Spitz邑 hiszum Blattgrund. 5i巴
sind plasmaarm und im feuchten B!att mit Wasser gefullt. Trocknet das Blatt ans， 80 schrumpfen 
sie ein. Dabei tretell im Blatt Ve!七llrzungenund Spannungen auf. Es legt sich dem Stamm an 
oder kraus邑Itsich. Dabei wird zwisch色n5t旦mmund Blatt bzw. zwischen den stark '1erbogenen 
Blattspreiten eine Schichi: relativ feuchter Luft eingeschlossen und die v'ifasserahgabe des 
Moosrasens eingeschrankt， ahnlich wie durch das Gefiecht der Glashaare. Nehen ihrer Hauplaufg3.be 
呂18Assimilationsorgan巴 habendie MoosblaHer noch eine weitere， nicht mind町市.ichtigeAuf国民:
Durch di巴Blatternimmt die Moospf1anze den Hauptteil des !ebensnotwendigen Vvassers auf. M品目
rnus es einmal ges巴h己nhaben， wi巴 raschein trockener， unansehnlich geworden宮工 Moosrasen wieder 
sein frisches Grun erhalt， wie schnell sich die verkrUmmten， krt¥melig geword巴nenBlatter straffen 
und ausseinanderbi担gen~ WenI1 si巴 miteinigen Tropfen '01asser besprengt werden. Doch konnen 
die Blatter dem MoospWinzchen nicht DI.11・やiVasser(Regen oder Tau) zufuhren; sie konne口 der
feuchtigkeitsgechwangerten Luft auch Wassrd司mpfentziehen. Die Ause日wand巴 der1¥在ousblatt園
zellen enth昌ltenn且mlichkGine feuchtigkeitsisolierend号 Sl.1bstanzwie die Zellwand巴 derAu品enhaut
すonBlutenpflanzen. Dies hat jedoch zm Folge， das die Wasserabgabe in trockener Lロftverhalt. 
ni呂町lasigr旦schvor slch geht~ und 50 ist trotz des Schutzes du.rch Glashaarej gekrauselte oder ange側
legte Blatter oft baId jener Znstand erreicht， in d色md呂svVasser in den Zellen nicht mehr an呂田
reicht， 1
In consequence of the obs巴rvationof the midrib with transverse section morpho~ 
logical differentiation has been made clear but its function has not; if at a11 it is merε 
gu色sswork. Accordingly， conducting tissue， that the tissue serving for conduction， 
Observati<仰 onthe Midrib 01 Mosses in the Harburg District (1) 
Fig. 1 Soft x-ray photographs of the gametophores in Fissidens ade伊'hinusBESCH. and 
Leucobryum neilgherrense MULL. X 36 
1， 2， 3 Fissidens adelPhinus BESCH. 
4， 5， 6 Leucobryum neilgherrense MULL. 
2 and 5 are soaked at the base in a 12 ~ぢ solution of "Urogurafin" for an hour. 
3 and 6 are soaked at the base in a 12 % solution of "Urogurafin" for twenty hours. 
177 
178 Isawo KAWAI and Kurt i月iALTHER
has to be observed both morphologically and functional1y， Fig， I shows soft x~ray 
of the gamεtophores in neilgherrense MULL. and Fissidens 
BESCH. As is shown in the figure， when the plants are soaked at the base 
in a 12 % solution of“Urogurafin" for an hour or twenty the solution absorbed 
into the conducting tissue of the stem through the rhizoids andso on， and goes up 
through the centr叫 strandand the midrib. As time passes， the solution is absorbed 
into 世紀 eellsof lamina， In MULLリ itis thought that the 
leaf 1S without a midrib， but the x"'ray of the leaf shows a band of the 
conducting eells. This f乱ctshows that the conducting tis日ueof the leaf is possibly 
morphologically indistinguishable from the cells of lamina. Hence the conducting 
tissue has to be studied from this point of view as wε11。
Material and metho出
Material used for the present study comprises specim巴nsof mosses col1ected from 
th色 HarburgDistrict in Germany. All the samples obsεrvεd are deposited in the 
Herbarium of th邑 BotanicalInsti tute， Kanaza w乳 Universit)ん
Fissidens (L) HED札 Aumuhl色 naheHamburg (30734)， Aumuhle nahe 
Hamburg (30567)， Aumiihle nahe Hamburg (33857). 
Ceratodon turpureus (HEDV{，) BRID，: Harburg am Welfendenkmal bei Langenrehm 
(33980)， Jesteburg Bendεstorf uber Itzenbuttel (33970)， Aum首hlenahe Hamburg (30045)， 
Leversεn (30044)， Holstein Bezirk Horneburg (30048)， Harburg Siεverser 
Sunder StelIe Ramelsloh ~ Harmstorf Metzendorf uber Hi ttfeld 
Dicranum majus TURN.: Harburg Sieverser Sunder (30641)， Harburg Sieverser 
Sunder (30594). 
Dicranum HEDW.: Harburg nahe Neugraben Fischbeker Heide 
H註rburgSieverser Sunder (30640)， Harburg Wiedenthal Jagen 37 (30573)， 
Radbruch Holstein Bezirk Horneburg (30791)， Metz巴ndorfuber Hi ttfeld 
Holstein Bezirk Reinfeld Hamstedter Ramelsloh-Harmstorf ubεr 
Hittfeld (30793)。
Dicranum undulatum EHRH.: Jesteburg Bendestorf日berItzenbuttel (30672)， Ham困
stedter Berge (33963)， Holstein Bezirk Horneburg Staatsforst Rustje (30595)， Winsen 
Radbruch (33647)， Harburg Sieverser Sunder (33666)。
Mnium hor幻umHEDW.: Hittfeld Ramelsloh-Hannstorf Stelle Ramε1810h四
日armstorf (33751)， AumUhle nahe Hamburg (33762)， Holstein Bezirk nahe Eutin 
(30687)， Harburg Wiedenthal Jagen 49(33499)， Wiesen Radbruch (30140)， Harburg 
Sieverser Sunder (33652)， Hittfeld Sunder an der Strase Eddelsen幽TotensenJagen 135 
(30137). 
For anatomical studies， microtome seetions of the mosses are prepared with the 
free回r. Before examination the dry samples are boiled in water for about one hour. 
The transverse sεctions are mounted in gum arabie and sealed immediately with 
ObSel"Vatio刷出!the Midrib of Mosses in tIte Har加rgDistrict (1) I79 
Vamish. 
Observation of the ontogeny of the midrib 
1n the "hole Musci， the inner structures of the midrib were c1assified into six 
types: A咽typ巴 (thedistinction among a~part， b-part and c-part is quite obscure)， 
B-type (the distinction between a中artand b-， c-part is c1ear)， C-type (the distinction 
among a白part，lトpartand ←part is c1ear) ， D-type (the distinction among a刷part，
b-part and c-part is c1ear， and b喧partis differentiat巴dinto b and G)， E-type (the 
distinction among a-part， b-part andか partis c1ear， and b-part is differentiated into 
b回1， b圃2and G)， F-type (the distinction among a同part，b-part and c回partis c1ear， 
and b-part is differ百 ltiatedinto b-l， b-2， b-3 and G-l， G嗣2).
As stated before， considering the progress of the ontogeny， the structure of the 
midrib is divided into four parts: a-， b-， c勺 andG-part. Putting together the number 
of the c巴l1sof each part， we get the formula a+g-l-b-l-c=T (a ，b， c， g are respectively 
the number of the cells of the a-， b-， c-， G-part; T is total number of the cel1s). 11 
Grimmia th巴 structureat the primary stage of the ontogeny of the midrib was repre-
sented as follows: la+Ob+Oc=l， 2a+Ob+Oc=2， etc.， which show that the a町partis 
formed first of al， and at the next stage the c-part was produc巴d，which fact was 
shown in the formulae: 2aートOb+lc=3，2a+Ob+2c=4， 2a+Ob+3cニ 5，2a+Ob寸-4c=6，
etc.， and at the final stage， the lトpartcal11e out of the c-part as shown in the 
formlllae: 2a→lb+4c=7， 2a-卜2b+4c=8，etc. CKAWAI 1965). Thus observing a larg巴
number of individual cases， we determine serial stages of the ontogeny of the midrib 
and at the same obtain the final completed structllre. However， even this method 
fails to give a clear-cut picture of the ontogeny. For example when a l11aterial plant 
has COl11e to fll maturity， we are not able thorollghly to observe the progress of the 
ontogeny. For that reason some midribs are not able to be observed at the young 
stage as in the following tables. 1n the six Harburg species treated， the ontogeny of 
their midribs is observed and the following constitutional fonnulae are obtained. 
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3同=L1a+lg十15b十16cニL!，a十19十16b+15c=4a十2g→l4b-H6c=4a+2g十15b十15c
37=4a十19十17b十15c=4乱十2g→15b斗16c=4a十2g十16b-ト15c
















54=4日十 2g十28b+20む =4a十 2g+29b-l-lヲc=4a-ト 3g斗 28b ート 19c=5a ト 2g 十 26b+~~lc
55=4a十2g十28b+21c=4a→2g十30b+19c=4a十3g十28b十20c=5a十2g-ト2'[b十21c
56=4a+2g十29b十21c=4aト2g+31b十19c=Lla+3g十29bト20c=5a十2g十28b←21c





















Obser1latio河 ontJze Midrib 0/ Alosses ;持 llw正larburgDitrlsd 





















































































38=6a+6g+ 15b十llc=7a十6g十14b+llc=7a十6g+16b十9c=8a+5g+15b+ 10c 
39=6a十6g+15b+12cロ7a+6g十15b+llc=7a+6g十16b十10c=7a十6g+17b+9c=8a十6g+15b+l0c













52=9a十6g→25bート12c=10a+6g十24b+12c = 10a+ 7g十22b十13c=l1a十6g十24b十llc
53=9a十6g十26b+12c=10a-卜6g+25b十12c=10a十7gト23b十13c=l1a+6g+24b十12c
54=9a十6g+27b卜12c=10a十6gト25b-113c = 10a 卜7gー卜24b十13c=l1a十7g十24b+12c
55=9a+6g十28b十12c=10a+7g-l25b十13c=11日十7g卜24b-I-13c























79口 13a+ 8g -142b -116c = 13a十8g+43b十15c=14a+8g+41b十16c








86=13a+8g十4Gb→17c=13a十8g十4ヲbト16c=14aオ8g-~\~4.ヲb+15c=15a-ト 8g十 46b ト 17c









96=15a ト 8g十 55b十 18c=15a-ト 8g 十 5~，b→ 19c=16aイ 8g 十 53b+19c
9'1=15a-ト8gト56b十18c=15a十9gト54b十19c=16a十8g+5'lb+19c = 17a -I-Sg十53b+19c












110 = 18a -¥lOg寸63b十1ヲc=18a十10g-l62b+20c=19aト10g十61b-¥-20c=19a+l0g十62b十19c
111=18a十10g十64b十19c=18旦十10g十63b十20c=1ヲa十10g-162b -12Cc = 19a -:10gト63b十19c
112 = 18a + 10gト6Llb-i-20c= 193卜10g-l62bト21c=19a十10gト63b十20c=1ヲa十10g-l64b-i-19c
113=13a十10g+65bト20c=19a寸10g+63b→21c= 19a -1-I0g→6Llb十20c=1ヲa十10g十65b十 19c
114=1I3a十llJg十65b十21c=19a-i-l0g+64bォ21c=19a-i-l0g オ65bート20c=:i守a+l0g十66b+lヲC





。bserIJatio月間 lIwAlidrib (ゲAIossest'n the Harbtl1v DisllU:t (1) 
'1冶ble1. Concll1siv記 seriesof stagefi in the ontogeny of the midrib of Dicranwn scoρanzt附
HEDW. 




13=2a十3g+1bート7cニ 3a十2g+0b十8c=3a+2g+1b卜7cニ 3a十2g+2b+6c=3a十3gイ1b ト6c
14=2a十3g-ト2b+7c=3a十2g十2b十7c=3a-I-2g十3bト6c=3a十3g十1bート7c=3a十3g-I-2bト6c






21=4a十3g+5b+9c=4a十 3g ←j-6b+8c=4a-[-4g-ト4h+9cc~4a十 4g十 5b寸 8c
22='1.a十4.g-I-5bト9cニ 4a十'lgト6b-ト8c=!5a+3g十5b+9c=5a+3g-[-6b→-8c
23=5a十3g+6bート9c=5a+3g+7b十8c=5a+4g+5bト9c=5aト4g十6b十日C



































































































































82=10aオ8g-卜36b十28c= 10a -[8g十37b-[2'7 c = 11a十日gト35b十28c=11品ト9g十34b十28c
=12a十9g十33b→28c










89= 12a-[ヲg十3%+ 29c = 128十lOg斗390十28c=12a→llg十38b十23c=13a十10g十37b十29口
=13a十10gト3gb十28c
90=12a十1ug十39b十29c=12a十11g+38b十2ヲc=13a-卜l:lg十3'7b十29c=13a十l1gオ38b十28c
91=12a十10g十tl0b十29c=12a十l1g十39b-[-2ヲc=13aト11g十38b+ 29c = 133ト11g十39b十28c








98=13a-Hlg十45b十29c=l~'l a 十 12g ト 44b → 29c=1L1a十12g+43b+29c=14a十12g十44b十28c
ヲ9=131+11g十一46b+29c=13a十12g+L15b十29c=14a十12g十L14b十29c=14a十12g十45bト28c
ObSC1'vation 01'1 the jl，1idrib of lJlosses in thc I-larbuJ'U District (1) 
100=13a-1ト司-1】:1ほEトL17bl-:29c=13白一十ト12g-l-'16b→29c=14日+12g卜45b十29co戸コ1
101=13a 十l:2g 一十ト47b寸:29c= 14a ト12.g 十16b 十29c=1.4aト13g 十46b卜:28c
102=13a ート 13g+4'[b+ :29c=Ha 十1.2g 十 ~t7b十 29c=14a 十 13g 卜47bト28c
103=13日 ~-13g+48b+2守口口 14<1オ 12g 十48b-129c = 14a + 13g→48b十28c
104=13a十13e十491叶-29c=14乱寸 12g→4910-1-29c"， 14aト18gト48b斗2.9c
105=18a十13g十50h+29<: = 1<日十128:十50b+29ι=14aトt3g→4910十29c=14aトld-p'ト48bート29c
106=18a十 L~1g ート 5113-ト 29c=14a ト 12g 十51b-I-29c ニ l'la ←1-13g ト 50ìトー 29c=14a十i4gト4<;13十29c
107=13a 卜13g十52hート29む=14a-i-12g十52b十29c=14a+13g+51h十29c=1L1a十14gト50b+29c
108 = 13a + 14g十521.>十29c=μlaト12g十53b+29c=1'la十13g+52bト29c=14a十14g十51h+29c
109=13a十14g十53b-¥29c ，= 14a -112g + 54h十29c= 14a -113g +53b十29c= 14a + 14g -1521H-29c 
:J10=14a十12g十[;5b十29c=14a十13gト54b十29c=14a+Hg十53b十29c
111ニヱ14a+ 12g + 5613十29c=14a十13g十5513十29c=14aィ14g+54b+29c=14aート15g十53b十29c
112=143ト13g-ト56b+29c=14a+14g十55b+29c=lLlaオ15g寸54b+29c
113=14a+13g+57b ト :~9c=14a十1'1g-¥-56b十29c=l'la十15gト55b十29c
114= JL1aト14g十57h十29c=11a十15g十5613十29c= 14a -116g十55b→29c
115= 14a + 14g+58b←29c，= 14a → 15g 十 57b-ト 29c:..-::~14.a 十 16g ←1-56b 卜 29c
116 = 14a + 14g十59b十29c=14a十15g十58b+29c=14a十16gト57b十29c














126=14日十15gト68bト29c= 14a + :i6g -1-67b + 29c = 14a十17gト6613十29c= 14a +-18g十65b十29c
ロ 15a-ト18g+63b十3Gc
127=14a→15g+69b十29c=14a寸16g十68b十29c=14a十17g十67b十29c= 14a + 18g十66b十29c
=15a十i8gート6LJbト30c
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= 15a -118g -171b十30c
135=14a十18gト74b-l29c=15aト18gCト70b十32c=15a十18g十71b十31c= 15a -118gート72b十30c
=15aィ199十6%十32c
136口 15a十18g十74b十29c=15a十18g十72b-131c = 15a -118gト71b-I32c = 15a十18g十73b十30c
=15a+19gト70b十32c
137=15a十18g-l72b十32c=15a十18gト73b-131c = 15a十18gト7L1b十30c=15a-l19g-l71b十32c
138 = 15a -118g十73bト32c=15a十18gト74bォ31c=15a十18g+ 75b + 30c = 15a十199オ72b十32c








147=15a ト199十80b十33c=15a十199十81b十32c= 15a + 20g十79bート33c
148=15畠-I-19g十81b+33c=15aィ20g十7ヲb十34c= 15a + 20g十80b十33c
149=15昌十199十82b十33c=15aト20g+80b十34c=15aト20g十81b十33c
150=15a十199十83b十33c=J5a十20g十81b十34c=15a十20g十82b+33c





















































=8a+6g+33b十 14c コ~9a+6g十34b 十 12c
62=7a十4g+41b十10c=8a十5g十36b+13c=8a十5g+37
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From these tables， itcan be lmown that the cell numbers of the a-part and G-part 
are less variable and巴pecificallydistinct but that the values of the b四 andc圃parts
are more variable and that several structures are at once observed at a certain stage 
(where the values of T are al the same) and further that sometimes the frequency of 
occurrence is not centered around a particular constitutional formula. We should not 
consider any of these as negligible though we notice differences in the number of the 
timesof observation for these structur田. We， therefore， have to allow for a degree 
of variation in the structure at this stage. This is true not only of each stage of 
ontogeny of the midrib but also of the final completecl structure. However， in repre闘
senting the completed structure， we use as typical the structure which has been most 
frequent1y observed. We have to makeit clear that the procedure for simplification 
ha自 beentaken merely for the sake of convenience. 
Next to .note is that， since we are conducting our observation of ontogeny of the 
midrib progressively frol11. the younger stage to the maturer stage， we are very likely 
to obtain continuous structures. We consider it proper， therefore， to discard the discorト
tinuous structurεs. Though most of them occur infr問uently，a few of them occur 
several times. Even in .such cases， we consider it natural to discard them也 Th日
presence of discontinuous structures is probably due to the inadequacy of th♀ selection 
of the cross section. 
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DisCllS昌i⑬n
From these tables， it1S thought that the number of cells is best fixed at the a-part 
and of the four parts with the consequence that the consideration of the number 
oI cells at the ~トpart and G国partis primary importance. The fIrst midrib tissue to 
appear 1S the part which connects with the cells of the lamina， that adaxial叩ide-
rmis， and this was named a.-parL But in some of Dicranum no stage was 
found where we could determine whether the first midrib tissue to app悶 rwas the 1}，-
part or the G山parL Both the a目partand the G釦partappear i n the early stagιAIso 
in the species of the Fissidens the distinction bεtw関口出色 cellsin the a-part and the 
G-part is not cleaL even if the distinction between the cells of the 
adaxial epidermis and the guide cells is morphologic乳llyobscure in the transverse 
section， the distinction betvveen functions of the adaxial epidεrmis and the guide cells 
may be clear. Hence simultaneously with morphological study， the midrib has to be 
examin色dfrom a functional point of view. Besides， itwas presumed that the genus 
Fissidens have midribs in which the guide cells are longitudinally drawn up in one 
line from the adaxial side， so that b-l and b司:2are in adaxial and abaxial 
order， but to the right and left of the guide cells row It is one of the 
problems for furth邑rstudy to Iind where the adaxial epidermis is and where the 
abaxial epidermis of the midrib in the genus Fissulens. 
In the genus there is another cell group besides the a-， b-， C-， and G陶
P呂rts.This was the name of conducti ve strand (KOPONEN This conducti ve 
strand is thought to b色 formedon the abaxial side of the 旦rtthrough its cell divis剖
ions. The number of the cells of the conductive strand i8 more variable. The cond-
uctive strand whi.ch is named“stenucys'tes" by MORIN and and 
LORNEZ， isa kind of phloem element. RUI-!LAND described as follows: “In vielen 
F誼llengesel1t sich zu diesen Elementen， besonders in den Blattern der lvlnium四Artenund 
der Polytrichace巴n，denen die hochste der elne 
zweite Art von Charakterzellen. Sie bilden eine den Deu士官m sich nach ausen anschl阿
iesende， g色gendie Blattunterseite gerichtete Gruppe englumig記r，meist ausεrordentlich 
zartwandiger Zellen mi t， wi合 esscheint， gar keinem oder mehr oder minder reichlichem 
plasmatischen Inhalt色 Bisweilen1δsen sie sich in mehrer色， auf dem Querschnitte 
inselartig ers氾heinendeGruppen auf， od日rsie schieben sich in die von benachbarten 
Deutern gebildεten 市Vinkel hier von b巴sondererKleinheit werdend. In di巴sen
Elementen werden wir wohl Leptoiden， d.h. die巴rsteAndeutung eines Phloemteiles zu 
erblicken habenぺ Inthe ll/Inium the conductive strand is massive in the transverse 
section， but it 1S cestoid in the Polytrichaceae. 
In the Mnium， moreover， b~part has large par色nchymatouscells besides the stere困
ids. First we try to consider that the large par巴nchymatouscells are one and the 
stereids are another; that 1S， we get the formula 'f=a-!-p+s十c(p is the number of 
the cells of the large parenchymatous g is the cell number of the stereids). For 
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ex.an1I、le，1乳) 73=9a十十16s+17c，Ib) 73，=9a-!o:Z，lp+25s十15君， Ila) '17ロ9a→Blr下十20国
十17c，IIb) 77=o9a+25p+2Gs十17c，IIIa) 78=9a+31p十21日+17c，IIIb) 79= 1O~五十 26p 十
29s+14c， IVa)99=10a十li3p+27s+19c，IVb) 96=lla+24p+46s-I-15c. In the formulae， 
IIa， IIIa， and IVa P>畠 inIb， Ilb， IIIb， and IVb pく:8.The values of the p and s 
are more variable，乱ndare not fixed. Besides， the size of thεcell in the large parenω 
chymatous cel1s and thai in the stereids closely .resemble each other: From this fact， 
it may be thought that the cel1 which is thirいwalledin the young stage， b奴;omes
thick.叩valledin the maturer stage. But the relationship between the large paγεnchy-
matous cells and the stereids is a problem for further study. 
1再lehave alr叩ldysuggested that， in th吃 wholeMusci， the inner structures of the 
midrib should be classifi邑dsix typεs: A駅 B-，C-， D酬 F嗣I:ypes，and that thむ midrib
structure would b沿 ofthe most important of a1 the parts of the gametophyte fo1' the 
taxonomical study of Musci. The anatomy of the midrib is， ther巴fore，observ己din 
six species of the mosses from the Harburg District in G記rn且any.
We get the formulae 6a+4g斗391トト28cニ，77in Fissidens taxifolitf.s HJWW 
6a十3g+35h斗15cニ，56in Ceraiodon turpureus (HEDW.) BRIDリ 125 
in Dicra蹴m~ TURN.， 11a-ト8gート16b-I-13c=48 in Dicranum scotarium HEDW・， 15a 
+20g寸85b+34むロ154 in Dicranum undulatum EHRH.， 13a十10g十64b-I-:22c=109in 
Mnium hornum HEDW. From this observation， itis known that the midrib of Fu咽
sidel官staxifolius (1..) HEDW. belongs to the (obvolutus)， Ceratodon turtureus 
(HEDW.) BRID. to th巴 E-typ思 Csemicircular)，Dicranztrn TURN. to thεI~-type 
(fusiform)， Dicrc制御n HEDW. to the E-type Csemicircular)， Dicranum 
undulatum EHRH. to the E悶type(fusifonn)， Mniwm hornum HEDW. to the E-type 
(ovoid)， and that the cell number of the a-part and G-part is less variable and spe同
cifically distinct but th乱tthe values of the b四 andc司partsare more variable， and fuト
ther that sometimes the fr色くluencyof occurrence is not centered around a certaIn 
consti tutional formul荘園
1n some species of Fisside幻sand Dic:ranzun there Is 110 stagc found which woulcl 
Iead us to the determination of wheth巴rth.e first midrib tissue to appear is the a-part 
01' the G圃part. However， even if thεdistinction betwεen the cells of the a由xial
epid色rmisand the guide cells is morphologically quite obscure in th邑 transverses記ction，
the distinction between functions of the adaxial εpidennis and the guide cel1s 
may possibly be clear. Hence simultaneously with morphological examination， the 
midrib has to be studiecl from the functional point of view. Also it is one of the 
problems for further study to find out wh日rethe ad品xialepid己nnisancl where the 
abaxial epidermis of the midrib is located in the genus Fissidens. 
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The conducti ve strand named “stenocystes" or“Begleiterヘwhichis another cell 
group from the a-， b-， c-， and G-part， isthought to be formed on the abaxial side of 
the G-part through its cell divisions and to be a kind of phloem elements. But出e
transverse section of this conductive strand of which the cell number is more or less 
variable， ismassive in the Mnium and is cestoid in the Polytrichaceae. 
In the Mnium， moreover，トparthas large parenchymatous cells besides the stere-
ids. The size of the cells in the large parenchymatous cells and that in the stereids 
closely rssemble each other. From this fact， itmay be thought that the cell which is 
thin-walled in the young stage， b巴comesthick-walled in the maturer stage. However， 
the relationship between the parenchymatous cells and the stereids is a problem for 
further study. 
References 
AICHELE， D. und SCHWEGLER， H. W. (1963) Unsere Moose-und Farnpflanze払 Stuttgart.
A.NDERSON， L.E. (1954) A new species of Mniw何 fromthe southern Appalachians. BryoJogist 
57: 177-188. 
A.NDREWS， A. L. R. (1920) Tortula caroliniana， new species. Bryologist 23: 72-76. 
AUGIER， J.(1966) Flore des Bryophytes. Paris. 
BARNES， C.R. (1897) Analytic keys to the genera and species of North American Mosses. Mad 
Iseon. 
BA豆TRAM，E. B. (1924) New mosses from Southern Arizona. Bryologist 27: 70-73. 
一一一一 (1924)Two new Grin例'lIasfrom Arizona. Bryologist 27: 60-63. 
一一一一 (1925)Some mosses of Western Mexico， with description of two new species. Bryologist 
28: 4-5. 
一一一一 (1926)A variety of Didy側 donmexicans BESCH. in Arizona. Bryologist 29: 1-3. 
一一一一 (1927)Weissia and Hymenost側側開 inSouthwestern United States. Bryologist 30: 77-83. 
(1931) Trichosf仰仰がisbrevifolia sp. nov. Bryologist 34: 61-63. 
BERTSCH， K. (1959) Moosflora von SUdwestdeutschland 2 Aufl. Stuttgart. 
BILEWSKY. F. (1965) Moos-Flora of Israel. Nova Hedwigia 9: 335-434. 
BONNOT， E.(1964) Le Leucobryum juniteroideum (BRID.) MULL. dans la bryoflore francaise. Bull. 
de la bot. Fr. 111: 151-164. 
BREEN， H. S. (1963) Mosses of Florida an illustrated manual. Gainerville. 
BRITTON， E.G. (1907) R加cotilumt，捌 enfosum(Sw.) BRID. Bryologist 10: 31-33. 
一一一一一 (1921)Bahama Mosses. Bryologist 24: 17-19. 
BROTl沼町s，V. F. (1924) Engler-Prantl die natむlichenPflanzenfamilien Bd. 10， 2出 lfte.Leipzig. 
一一一一 (19お)ibid.回.11. Leipzig. 
CARDOT， J.(1900) Recherches Anatomiques sur les Leucobryacees. Cherbourg. 
CHAMBERLAIM， E.B. (1925) On a new variety of Encaか>ttavulgaris from new Mexico.Bryologist 
28: 4-6. 
CONARD， H. S. (1951) Fissidens rufulus. Bryologist 54: 127-128. 
CoRRENS， C.(1899) Untersuchungen Uber die Vermehrung der Laubmoose. Jena. 
Obsen1atio持(111the lVlidrib of iVlo糊
CRUM， H. A. (1日58)Garckeaρhascoides in Panama. Bryアologist56: 204-207. 
←ー (1958)A survey oi the M08S or Jamaica. Jamaica. 
一一一一一一-(1957) Some Additions to the C呂liforniaM088 Flora. Madrono 14: 74-.79. 
197 
一一--and STEERE， Vv句 C.(1957) Scientific survey oI Porto Rico and the Virgin Islands. New 
York. 
一一一一一 and一一一-(1ヲ59)Som日 Bryophyt包sfrom Baja California. Sothwest. Nat. 3: 11'1-123. 
ー←-and ANDERSOH， L. E. (1961) Lui幻;erellaba伽 lain Ge叫 ia.Bryo!ogist 64: 315-320. 
一一 -and 一一一 (1961)A new Fissidcns from Louisia凶.Bryologist M: 345-348. 
一一-.and -----(1964) Not出 01P hysCOl'/.itrit附 collench問 atHm.Bryologist 67: 350-355. 
一一一一一 (1ヲ67)Barbz;/a malayaJia， A l1ew species fr011 Peru. Bryologist 70: 235-237. 
DIXON， H. N. (1954) The stud臼lt'Shanclbook of mo時邑s.London. 
FLEISCHE丑， M. (1900--1902) Die Musei der F!ora von Buitenzorg. Bd. 1. Leiden. 
-一一 (1902-1904)ibicL Bcl. I. Leiden. 
一←- (1906-1908) ibid. Bcl. II. Leiclen. 
一 (1915-1922)ibid. Bcl. IV. Leid印.
FLOWER， S.(1951) A new species of :rortula fr0111 Utah呂nclArizona. Bryologist 5'1: 278--282， 
(1956) Dicraωweisia cristzlla ancl D. cirrhata. BryoJogist 59: 239--244。
FRYE， T. C. (1ヲ17)IIIustrated key to th告 Ditrichaceae.Bryologist 20: 49-60. 
一一一一 (1918)The Rhaωmitriums of Western North America. Bryologist 21: 1-16. 
一 (1946) Pogo~蹄z釘叫f
一一一一 a紅n必.dD主UCKER則ING嘗.1¥1.W. (1946) Pogonaiwm flexuos持制(1¥1u器LL.)BROTH. Bryo!ogist 
4官 141-146.
一-~--- and ~ --. -(1948) i1tri，ιhurn tolycarρ14m (SCHIMP.) MITT. Bryologist 51: 170-174旬
一一 (1948)Atriclmm 0例 tedi抑制時 (MUELL.)M!TT切 Bryologist51: 242-2/16. 
一一一 (19'18)Pogo制御';semitellucidz捌 HAMP.Bryologist 51: 248-，250. 
一 (1949)Atric!1tlm ligulatzlm MITT. Bryologist 52: 68.'l1。
←一一一一 (1949)At1'ichu1到 selwyniancl remarks about related species. Bryclogist 52: 201--.207. 
(1947) Oligotrichum te師側'ost1'e(HOOK.) ]AEGR. Bryologist 50: 64…65. 
GAMS， H (1957) Kleine Kryptogamenflora Bd. IV. Mooト unclFarnpflanzen. Insbruck. 
GENELLE， P.C. and F、RYE，T. C. (1947) Polyt附抑制ρ'husperuvia持!tSBROTH. Bryologist 50: 88.-91自
GROUT， A. ]. (1ヲ04)Tortu，la pagorum (M!L.) D. NOT. in Georgia. Bryologist 7: 64-66. 
HARVELL， A. M. J. (1950) Dかえγsα鉱閉 cumherla臨iianum，a prep!iocene relic with Paleotropical 
Affinities. Bryologist 53: 277-282. 
HERMAHN.， F. J. ancl LA WTON， E.(1968) A rほwspec!es口fDidyr削 do間 fromOregon and Washing凶
ton. Bull. Torrey Bot. 95: 387-389. 
HERZOG， Th. (1904) Die Laubm∞se Badens. 
198 KAWAI Isawo and Kurt羽!ALTHER
一一一 (1ヲ20)On Ol1f American Flora of Ti:抑1'fJ'Zia呼官官gatoUta持。 日ED.WヘBryologist 23: 86-88. 
一一---and BAILEY~ J. (1926) T;Vebera erecra L:nvIP?Z<0 in North T . nlerica. Bryolugist 
29: 28-25姐
HÖRMAN1~: H. (1959) Zl1r Morphologi色 undAnaiomie von CIi:Ylaaum dendmidas VlEB. et MOHR. 
und Tha郷路加問。lotecurumB. S. G. Nova Hedwigia L Heft 2: 201-208. 
一 (1963)Beitrag zur .Anato出icvon Pogonai側 bcld叫が (r¥lluELL.)P，:l1:o Nova Hed官igio
5: 279-282. 
IRELM、lD， R. R. (196の iωWrrtZE'l"l二a凶 itsoccurrence in North .lI.meIic，L Br刊 logist
67~ 1'74均178.
IWATSU玄1，Z. (1956) Bry叫ogicalMiscella凶es1V -VI. ]ourn. HaHori Bot. L泊。 17:59-63む
一一 (1957)The Genus Hy仰 odonand its ailies. Bryologist 60: 29ヲ-810。
and Sr-IARP， A. ]. (1958) lVfolendoa smdt慨 riana in the United Stat臥 3旬。logist
61: 356-359. 
(1959) Bryologic正i1Miscellaniεs VII-XI. 10ur日。 HaltodBot. Lab. 20: 236-2tn。
一 (1963)ム revisionof the巴ast.t¥siatic 3pecics of the genes .fln側似た似 Journc}如toriBot. 
Labo 26: 27-620 
(1965) Bryological Miscellanies XVI…XVIL JOllmo B.attod Bot. Lab. 28: 219-2200 
JENNnIGS， O. K (1915) Systematic and ecological notes on the mosses of Vvestern PennsyJvania. 
Bryologlst 18: 83-930 
JURATZKA， J.(1882)工辻巴 LaubrnoosflむraV0n Oesterreich胸 υngarn. '\iVien~ 
KAW1U:， L (1962) Studies of the affinity of the midrlb~structurεS of Gf抑制.ia. On Grf.棚向
a!picola， Gr. rim.lul'is and Gr白 microtheca.]ourn. Geobot. 10: 107-110. 
(1962) Studies on the affinity of the miclrib-st印 cturesof Grimmia. On仇凶.'fJua
monta河 G1'.donnia抑a，G，. decalvata and Gr. ov正Ifa.JOl1m. Geoboto 11: 53-56. 
Obs邑rvationOn the rnidrib'-"'structur邑昌 Ofsome species in Rhaωm:itru説付。.l.d:.n.n.R日p.
Noto Marine Lab. Kanazawa Univ. 3: !5守62.
一(1ヲ65)Studies on the genus Gri，開削iaヲ withref巴renceto the affinity of gametophyt君。 ScL
Rep哩 Kanaza1九raUniv. 10: 79-132. 
一 (1968)Taxonomic SτudieS 0¥1 the midrib in tv1nsci (1) Significance 01 the midrib in 
systen同 ticbotany. Sd Rep. Kanazawa UnIv. 13: 12'7-157. 
KOBA7ASHI， K. (1963) Two inter巴stingspecles 01" Canztylotus cDHected ln tbιSonth Japanes巴
ムlPS.HIKOBIA 3: 215-216. 
KOPONEN， T. (196'7) BiometricaJ. analY81s of a mixed stam1 of lYlt:izln官 affinfJ FUNCK. :lm1..M‘ 
rr，edium B. S" G. Ann. Bot. Fenn. 4: 67-'73. 
一一一一 (1968) The moss genus Rmzomnimn (Bli.OTH.) KOF.， with description of R p巴rsso且HD
spec.ies novaョ M邑mor.Soc. F. :F1. Fen口.44: 33-50. 
(1963) Generic l"evision of NLniaceae lVIit. Ann. Bot. Fenn. 5: 117-151. 
K立RムJI剖£羽{Aん， "ぷ¥(1叩95ω0)J:'>l¥河J邑帥師何v羽wsp何eciε臼soぱit出;i泊heg伊巴臼n山:1U凶sL品Di万cr問dω1鰍惚Jμiα froむm口B弘肱k工:i悩t討1SぬhColumb悩ia払.Bl政ry刊E口，1恥
LAWTむ1羽司丸， E. (1961) ~. r色visionof th日 genus RhabdlJweisia. Bryologist 64: 140-156. 
LrMPRICI王T，K~ (18叩)Die Laubmoose Bd. IV.品 theil.1.白Leipzig也
一一一 (1却の ibid.Bd. 1V. AbtheiL 2. Leipzig. 
ihid.ぉιIVoAbtheiL 3. Leipzig。
LODGE， E. (1963) The bryophytes of the sr叫 1Isle Parish of I ver間部品hire.Nova H吋w!gi:a
5~ 1.7-1480 
Observation on the Midrib of Mosses in the Harburg District (1) 199 
LOESKE， L.(1913) Die Laubmoose Europas. 1. Grimmiaceae. Ber1in. 
MESSME丑， L. W. and Frye， T. C. (1947) The Polytrichum juniperinum group between South 
America and the United States. Bryologist 50: 259-268. 
M凸NKEMEYER，W. (1927) Rabenhorst's Kryptogamen-Flora von Deutschland， Oesterreich und der 
Schweiz. Bd. 1V. Die Laubmoose Europas. Leipzig. 
MULLER， D. and FRYE， T. C. (1947) Middle and south American species of Oligotric，伽紘Bryologist
50: 67-79. 
MIZUSHIMA， U. (1960) Japanese Entodontaceae Journ. Hattori Bot. Lab. 22: 91-158. 
NAKANISHI， S.(1964) Bryo.坤 'hiumnorvegium subsp. japonic酬 foundin Taiwan (Formosa)・
HIKOB1A 4: 23-27. 
NOGUCHI， A. (1952) Notular Bryologicae. 1I. Mosses of Formosa-Fissidens. Jo叩 1.Hattori Bot. 
Lab. 7: 62-68. 
(1954) Musci Japonici 1V. The genus Ptych卿 irium.Journ. Hattori Bot. Lab. 12: 1-16. 
一一一一 (1956)Mosses from pakistan. Journ. Hattori Bot. Lab. 16: 75-82. 
一一一-and OSADA， T. (1960) Musci Japonica VI. The genus Atrichum. Journ. Hattori Bot. Lab. 
23: 122-147. 
NOTARIS， B.J. (1834) Prodromus Bryologiae Mediolanensis. Mediolani. 
NOTARIS， G. DE. (1869) Epi1ogo del1a Briologia Ita1iana. Genova. 
NYHOLM， E.(1954) Ilustrated moss flora of Fennoscandia I. Musci Fasc. 1. Lund. 
一一一一 (1956)ibid. Fasc.乙 Lund.
一一一一 (1958)ibid. Fasc. 3. Lund. 
一一一一 (1960)ibid. Fa払 4.Lund. 
一一一一 (1965)ibid. Fasc. 5. Lund. 
OCHI， H. (1962) Contributions to the mosses of Bartramiaceae in Japan and the adjacent region 
(1) Nova Hedwigia 4: 87-108. 
一一一 (1964)Notes on Asiatic moss flora 1I. H1KOB1A 4: 7-22. 
一一一一ー (1967)Notes on Asiatic moss flora 1V.日1KOB1A5: 7-13. 
一一一一 (1967)Notes on moss flora V. HIKOB1A 5: 14-38. 
OSADA， T. and NOGUCHI， A. (1962) Pogl側 tuminflex仰 (LINDB・)PAR. and its alJies. Journ. Jap. 
Bot. 37: 361-365. 
一一一一一 (1965)Japanese Polytrichaceae 1. 1ntroduction and the genus Pog仰 atum.Journ. Hattori 
Bot. Lab. 28: 171-201. 
一一一一一 (1965) Polytrichum 即Irvegi:側~ HEDW. occurs on Mt. Tateyama， Toyama Pref. Japan. 
H1KOB1A 4: 260-262. 
一一一一 (1966)Japanese Polytrichaceae I. The genus Polyttichum， Oligotrich:側 ，Bartramiotsis 
and Atrich脚 zand Phytogeography. Journ. Hattori Bot. Lab. 29: 1-52. 
一一一一 (1966)and YANO， K. (1966) A study on the intraspecific taxa of the Japanese 
Polytrichw四formosumHEDW. Journ. Jap. Bot. 41: 75-81. 
PARIHAR， N. S. (1961) An introduction to embryophyta Vol. 1. Bryophyt. Allahabad. 
P ARIS， E.G. (1894-1898) 1ndex Bryologius sive. Parisus. 
PURSELL， R. A. (1960) Fissidens flavosetus， a new species from Haiti. Bryologist 63: 98-101. 
REESE， W. D. (1956) Didy1勿d側 fωcoviridis，new to the United States. Bryologist 59: 182-183. 
一一一一ー (1961)The genus Calym.μres in the Americans. Bryologist 64: 84-140. 
REIMERS， H. (1954) Ueber die dimorphen Amphigastrien von Hy向μerygiumsetigerum. Ber‘ 
200 ~KAVJAI 18訴す'02ind Kurt VV ALTHER 
D宅utsch"Bot， GeseHsch， 66: 40骨-L120，
一一一一-(1956) Be1trage zur Iv1.cosnora vor.:. Italien. VViHuenowia. 1~ 533~-562Q 
ROBINSONヲ H， Two new species l.Otychom:itrlun/1.- frorn South i¥friC8o Bryologist 
62: 225~230. 
Generic revisions of North American Bf3chytheciaceae， Bryologist 65: 73-146， 
一一一一-a凶日ElUIIAi'"I.[¥I， F， j， Notes on Ame:ricHn Grimmias， Bryologist 67: 170-17'1， 
New taxa and new r号cordsof bryophy'tes frorn J¥tlexico anc1 Central Alue:ricao 
Bryologist 67: "146-458， 
A smEll mllection of bryophytes frむrnupper !-$.ssarut Inda. J ourU0 I-Ia ttori BoL 
Lab， 2'7: 12Ll-132， 
Fi時 bryophytesof interest from Chile， BryoIogist 67: 53-5ふ
Notes 01. ()reoweisω hjlj>>wUa fron"1 Lat:i.n ~.L\lnerica~ Bryologist 68~ 331-83~b~ 
一一一一 (1965)A smaU coll邑ctionoi bryophytes from K出 hn:d.r.Bry出 gist68: 313~820. 
トrewor !ittle lmown口lossesfrU1Tl the eastern lJnited States. Bγyologist 
69: 105-~10仏
51X ne¥'l bryophytes from south America， Bryo!ogist 70: 31'7-322。
A new H10SS species and three new records frorn lVl31ryland. Bryologist 7Q~ 323~325o 
l¥Totes on hryophytes frorn th告 Hima!ayasand .A3sam. Bryologist 71: 82-97. 
VV. (195ヲ)Flora Generale de BeIgique. Bryophytes '101， 11. Fωc. 1. BruxeHes. 
ibid. Fasc， 2. Bxux色Hes.
ibicL FasG. 3. Bru玄elles.
G. (1ヲ04)Di邑れ仰向ischenLaubIIloose Bd. 1. Leipziι 
SAYRE3 Go 
ibid. BcL 11. Leipzig . 
.!;"¥ n己wv品rietyof心n河zrniattichophyUa from Indiana. Bryologist 57: 21-25. 
W. P. (1876) Synojl日is1¥1uscorur.n europaeorum 'VoL 1. Stuttga:rL 
ibid， VoL 2. StuttgarL 
W. B. Cru抑制~ new ge出品。 the Pott1aceae endernic to western North 
A1:下erica.Canadian J01.1fn. Bot， '14: 609-614。
一一一一一 (1966)A new sped倍。r:Trez1世atodonfrom western North AmOfl!:21， Bryolugist 69;: 202-20'1. 
SUARP， .A~. J. (1933) Thre巴 n0Wrn08ses from rI'ennじ呂see.B:ryologist 36: 20-23句
81口10，. (1ヲ64)Fissidentaeea-e of jap8目。 Sci.Rep. Kagcshim21 Unlv. 13: 35-150. 
SMHlI， G. lVL 
STEERE， '7¥1.C~ 
62: 215-2~Zl. 
Cγyptoga日.1icBotany VoL Il. Bryophytes and Pterydophytes. LOl1don， 
Pte'ryuoneurz，J:例七zrcticum，a new species from northern A12lska. BryoIogist 
一一一喧 (19L16)Sylア加itudonsirn.Jlftortdsii a n刊 speciesU'OlU Trinidad. Bryologist似:8-10， 
一一一一 (1951)Toríula 持J句Jrde何sis~ a new species from CaHfon国。 Bryologist54: 119-123， 
Ct958) Oligot1~ich2{，n't falcat'lJ:rn，呂 ne¥i)specl告sfrOril ltrctic }daska. Bryologist 61 ~ 115-118-. 
TAKムKI，N. (1953) Calcar母ousmoss告sfr0111 the T1.kaishi Range? luiddle japano Journo Hattori Bo't。
Lab， 10: 23-29， 
A revision of Japanese Dicranum. ]oum. Hattori Bot. Lab. 27: 73-123， 
一一一一 (1966)A revision of Japanese Dicranolona・}ourn.Hattori Bot. Lab. 29: 214-222。
Bryophyt邑Sof T，;It. Showashinzan， an activ岳 volcano form号dby the 1争L13-45
eruption， Joum， Jap， Bot. 42: 119-123. 
一一一一 (1967)ム問vision.of japanese Cat:ゆ'ylo仰s，.Joum. HaHori Bot. Lab 30: 231-248暢
Observation on tm Midrib of Mosses in tm Harburg District (1) 201 
一一一一 (1968)Notes on the genus Brotmra C. MUELL. Journ. Hattori Bot. Lab. 31: 283-292. 
TANSLEY， A. G. and CHICK， E.(1901) Notes on th巴 Conductingtissue-system in bryophyta. Ann. 
Bot. 15: 1-38. 
VERDOORN， F.(1932) Manua1 of Bry010gy Hague. Nijhoff. 
WARNSTORF， C.(1906) Kryptogameぱ10rader Mark Brandenburg回.2. Laubmoose. Leipzig. 
W AREHAM， R.(1946) A new species， Atrichum para.ρ，hyltium WAREH. Bry010gist 49: 85-88. 
WATSON， E.V. (1963) British mosses and liverworts. Cambridge. 
一一一一 (1964)The structure and life of bryophytes. London. 
WELCH， W. H. (1966) The Hookeriac右前 ofMexico. Bry010gist 69: 1-68. 
WETTSTEIN， R.(ο19児23め)Hand吋b加uchder sy拘st匂ema討tisc出hen
WILLIAMS， R.S. (1928) Some apparently undescribed mosses from Peru， a1so new combinations. 
Bry010gist 31: 109-122. 
一一一 (1911)Austin喧lagen. nov. Bry010gist 14: 70-71. 
一一一一 (1920)ιM仰仰〈白u紬 ellia)brevirostris sp. nov. Bry010gist 23: 52-53. 
一一一 (1921)HyoPhila subcz仰 llatasp. nov. Bry010gi~t 24: 22-23. 
一一一一一 (1921)Mosses from British Guiana and Dominica. L邑sserAntiles， collected by Miss E. 
F. Noe1 in 1914. Bry010gist 24: 65-67. 
一一一 (1924)Ga1apagos and Cocos Is1and mosses collect吋 byA1ban Stewart in 1905-6. 
Bry010gist 27: 37-45. 
一一一一 (1925)Some undescribed mosses from C010mbia. Bry010gist 28: 4-5. 
一一一一一 (1926)Peruvian mosses. Bry010gist 29: 37-39. 
一一一一一 (192町 SphaerotheciumHAMPE. A good genus. Bry010gist 31: 72-73. 
一一一一 (1930)C010mbian mosses， apparently undescribed. Bry010gist 33: 73-82. 
一一一一 (1932)Sciaromnium fryei， sp. nov. Bry010gist 35: 52-53. 
WYNNE， F.E. (1944) Studies in Drepa珂ocladusIV. Taxonomy. Bryologist 47: 147-189. 
ZANTEN， B.O. v. (1964) Mosses of the Star Mountains Expedition. Nova Guinea Botany 16: 
263-368 
202 Xs珂'¥>.'0KAWAi 控udKurt V¥f ALTI王国R
Plate L ConclusI've series of st呂志告sin th告白ltogenyむ themiddb of 
fヲ'sider!，staxifdius 日ED;]'{Q く150
Fig， 1:4aト19+10b-i-12c=27 Fig. 23: 4a+2g+26bト19c=51
Flg， 2: 4a+lgートl1b↓ 12c=28 Fig. 24: "!eH-Sg十25b-卜20cロ 52
Fig. 3: 41十19十12bォ-13c=30 Figa 2!ら:十2gト27'b-+20cは 5'雪
Fig. 4: 48→19十I2b+14c=8J Fig.完6: 4a+3g十27b+:l8c=52
Fig. 5: 4a十2g+13b+14c=33 Flg. 27: 4[トト2g十28b十21c=55
Fig. 6: 4a十19+15b+14c口 34 Fig. 28: 4a十2g十29b+21c口 56
Fig 7: 4a十2g+15b十14むとお35 Fig. 29: ，Ia十2g+32b十1ヲc=5'7
Fig. 8: 4a+lg十15b+16c=36 Fig. 30: 4a+2g-J-34b十1ヲC=bヲ
Fig. 9: 4a+2g十15b十15む=36 Fig. 81~ 4日十2g十32b十21c=59
Fig. 10: 4a+2g十15b十16氾=3';" Fig~ 32~ ，-1a-l-3g-l-32b+21c口 60
Fig. 11: 4a+lg+18b+15c=38 Eigo 33~ 取ー ト3g+32b十21c=61
Fig. 12: 4a-i-2gト17b+17c=40 Fig. 34: 5a十3g+34b十20c=62
Fig町 13: 4a+2g十1'7b十18c=/H Fig. 35: 6a十4g+34b+21c=65
Figo 14g 4aト2g十19b+18c口 43 Fig. 36: 6邑十3g+34b+21c=64
Figo 15~ 4a-!-2g十20b→18c=44 Fig~ 37: 58十3g+35b-ト22c口 65
l<'ig. 16: 4aト2gート20b+18心出44 Fig. 88: 6a十3g十S5bト23c=67
Fig也 17: 421→2g+21b十18c=ニ45 Fig. 39: 5a十8g+36b+24c=68
Fig. 18: 恥十2g十22b+18c=47 Fig .40: 6a-i-4g+36b+28c=74 
Fig. 19: 4a+2g-+-23b+ 18c=47 Fig. 41: 6丘一ト3gト36b+25c=70
Fig. 20: 4a.+2g+23b十1ヲc=48 Fig. 42: 6a.十4g十39b十27c=76
Fig. 21: 4a+2g十24b十19c=49 Fig. 43: 5a十3g十44b+26c=78
Fig. 22: {¥a+2g十2Gb十18c坦 50
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Phte H， Conc¥usive series of stages ln the ontogenγof the mic1rib of 
Ceratodo錨王珂'trβ$reus(HEDW.) BRlD. X 150 
Fig. 1: 2a+Og十Ob+4c=6 Figω28: 4a十2g十14b十9c=29
Fig 2: 2品+Og十2b十4c=8 Fig. 29: 5a -{2g -1-13b十10c=30
Figc 8: 2a十ug十2bト5c=9 ~Fig匂 80: 4a-¥-2g十15b十9c=30
Fig， 4: 2a+Og十4b十日c=l1 Figc 31: 5a十2g十13b+l1c=31
Fig⑩ 5: 3a+Og十Llb十説:=12 Fig. 32: 4且十2g十16b+9c=31
Fig. 6: 3品十Og+3b十7c=13 Fi2. 33: 5a十2g十16b+9c=32
Fig. 7: 3aトOg→4b-I-'1c=14 Fig. 34~ 4a十2g十18b十8心=32
Fig. 8: 3a十Og+5b十'7c=15 Fig. 35~ 5a→2g十17b+9c=33
Fig. 9: 4a+Og十4b十7ι=15 Fig. 36: 5aト2g十18b-ト9c=84
Fig. 10: 3a+Og十6b十7c=16 Fig， 37: 5a十25十18h十lOc=35
Flg， 11: 4a十日g十5bト8c=17 Fig. 38: 5a十2g卜18b+llc=36
Fig， 12: 2a十Og十ヲb十7c=18 Fig， 39: 5a十2g-¥-17bート12c=36
Fig. 13: 4a十19ート7b+'7c=19 Fig. 40: 5a十2g+20b十llc=38
Fig. 14: 4a 十19十6b十8c口 19 Fig. 41: 5a十2g十21b-ト12c=40
Fig. 15: 4a十2gト7b→8c=21 F'ig. 42: 5a十2g十22b十12c=41
Fig. 16: 'la十19+8b十8c=21 Fig. 43: 5a+2g十24b十llc=42
Fig. 17: 4a+lg十10b十'7c=22 Fig. 44: 5aト2g十23b+18c=43
Fig 18: 4a十19十9bート8c=22 Fig. 45: 5aト2g十25b十13c=45
Fig ゆ 4a十2g十9b十8c=23 Fig. 46: 5a十2g十26b十13c=46
Fig. 20: 4:話十2g→10b+8c=24 Fig. 47: 5a+2g十27b十13c=47
Fig. 21: 4'1十2g+11b斗8c=25 Fig. 48: 5a十2g十27bト14c=48
Fig. 22: 4，a十2g+l1bト9c=26 Fig， 49: 6aート2g+28b十14c=50
Fig. 23: 4:日十2gト12b十8c=26 Fig. 50: 5a十2e+31b十12c=50
Fig. 24: 4a卜2g十12b-トヲc=27 Fig. 51: 5a十2g+30b十14c=51
Fig. 25: 4a十2g十12b+l0c=28 Fig. 52: 5a十3g十35b+13c=56
Fig. 26: LJaート2g+13b十10c=29 Fig. 53: 6a十3gト35b十15c=5ヲ
Fig. 27: Lla十日gート14b十10c=30
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Plate IH. Conclusive seri古Sof stag巴sin the ontog巴nyof th邑 rnidribof 
Dicranum majωTURN. ><.150 
Fig. 1: 3a+3g-I-Ob-j-'7c=13 Fig. 24: 9aト6g十17bト12c=44
Fig. 2: 3a+4g十Ob十'7c=14 Fig. 25: ヲa十6宮十21b+llc=47
Fig. 3: 3a+4g十2b十8c=17 Fig. 26: 9a十6g十21b十12c=48
Fig. 4: 5a十3g十Ob十9c=17 Fig. 27: 10a+7g十20bJト13c=50
Fig. 5: 4a+3g十1b十9c=17 Fig. 28: 9a-ト6g十23bト12c=50
Fig. 6: 4a+4g+2bト9c=19 Fig. 29: lla十6g十22b+llc=50
Fig. 7: 4a十4g+5b十9c=22 Fig. 30: 10a十7g+26b十13c=56
Fig. 8: 3a+4g十3b+l0c=20 Fig. 31: 9a十6g十29b+12c=56
Fig. 9: 4a+5g-j-7b十9c=25 Fig. 32: 10a+7g十28b+14c=59
Fig. 10: 6a+6g十9b→9c=30 Fig. 33: 13a十8g十30b十15c=66
Fig. 11: 7a+6g十llbート10c=34 Fig. 34: 12a十8g十28b十15cニ63
Fig. 12: 7aト6g十llb十11c=35 Fig. 35: 13aー卜8g十33b-I-15c=69
Fig. 13: 7a+6g十13b十10c=36 Fig. 36: 13aート8g→40b十16c=77
Fig. 14: 8a+5g十14b+l0c=37 Fig. 37: lla+6g十21b十llc=49
Fig. 15: 6a+6g+15bトllc=38 Fig. 38: 13a十8gート47b十16c=84
Fig. 16: '7a十6g十14b十11c=38 Fig. 39: 14a十8g十'19b十16c=87
Figo 17: 7a+6gト17b十9c=39 Figo 40: 16a十8g十52b十19c口哲5
Fig， 18: 6a十6g十15b十12c=39 Fig. 41: 16a-'ト9g+55b十19c=9ヲ
Fig. 19: ヲaィ6g十15bト10c=40 Fig. '12: 17a+l0g十57b十1号c=103
Fig. 20: 7a-[-6g十15bト12c=40 Fig. '13: 19a十10g→67b+19c=115
Fig. 21: 8註十6g-:-15bト12c=41 Fig. 44: 19a十10gJト71b十22c=122
Fig， 22: 9a十6g十17b十10c=42 Fig， 45: 1ヲa-j-10g十73'0十23c=125
Fig. 23: 8a十6g十17b+12c=43
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Plat0 I¥l， ConelusI¥:re series of stag巴sin the ontogeny of the n1iddb 01 
Dicr，五時U111scotariu附 l三IEDW¥X150 
Figo 1: Oa-ト3gγOb+6c=9 Fig. 18: 7a斗-5g+8b+l0cロ 30
Figロ 2: Oa+3g十Ob十7c=10 Fig. 19: 73十6g十争b十ヲむ=31
Fig. 2aト2，g十Ob+7む=11 Fig. 8"ト5gトl1b+8c=:32
F問。 4~ 3a-j-3g-トOb-H5cロ 12 Fig. 21: 7計十Llg十12b十10c，=33
Fig. 5: 3a+8g トlbートoC=13 Fig. 22: 8a+6g十llb+8c=33
Fig. 6: 33十2gートOb十8c=13 Fig~ 23~ 8a-'ト65十llh十10c=35
Fig. 7: 3a+2gト3bト6c=14 Fig. 2'1: 9a+5g十12b→11c口 37
Fig. 8: 3a ト 3g~ト 2b十 7c=15 Fig. 25: 8a+6g十llb十1:I.c=86
Fig. ヲ 3a←"lg+2bオ7cロ 16 Fig. 26: 10a-ト5g十13bト10c，=38
Fig. 10: 38十4g斗1b-:-8c=16 Fig. 27: 7a+6g十13b十12c=38
Fig. 11: 3a+2g十6b+7c=18 Fig. 28: 9a十7g+13b十12c口 41
Fig. 12: 5a+3g十6b十9c=23 Fig. 29: 9a+6g+ 13b十11<;=3ヲ
Fig. 13: 7a十4g十6bト8c=25 Fig. 30: 10a十6g十13bム 11c=40
ジig包 1'1: 6呂ト4gート9b+8c=27 Fig. 31~ lla+7g十:l5bート12c=!!5
Fig. 15: 'ia+3g十日bト10c=28 Fig. 32: lla+8g十 16b~ト 13(;=48
Fig. 16: 5a+6g十9b十8c=28 Fig. 33: lla十8g+16bート13c=48
Fig. 17: 6a十6g十8b+9c=29
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Plate V. Condusive series of stages in the ontogeny of tl日 mldribof 
Dicra間紛鉱 tlndz&latt必nE!王RHcX150 
Fig. 1: 021十3g十lb-I-6c=10 Figc 21: 5a斗5g十22b十21c=53
Fig. 2: Lla+4g+5bトllc=2Lj Fig. 22: 6a十6g十22b十22c=56
Fig. 3: Oa+4g十Ob十9c=13 Fig， 23: 5a十6gト25b十22c=58
Fig. I!: 021ート'lg+0b+l1c= 15 Fig. 24: 10aト6g十21b十22c=59
Fig. 5: Oa十4百十Ob十13c=17 Fig. 25: 6a十5gト23b十25c=59
Fig. 6: 2a十4g十Ob十13c=19 Fig， 26: 7a+6g+23bCト25c=61
Fig， 7: Oa+4g十lb卜llc=16 F、ig.27: 6a-ト6g十25b十23c=60
Fig. 8: 4a十4g十Obト13c=21 Fig， 28: 821ート6g+27b十23c=64
Fig. 9: 2a十'lg十2bト13c=21 Fig. 29: 9a→6g+25b+25c=65 
Fig. 10: 421斗4g十Ob+15c=23 F、ig.30: ヲa十6g+26b十25c=66
Fig. 11: 6a十4g十6b卜12c=28 Fig園 31: 10a-I-6g斗27b十25c=68
Fig. 12: 6a+3g十8b-l-16c=33 Fig曲 32: ヲa-¥-6g十2gbト26c=70
Fig. 13: 4a+4g十2b十16c=26 Fig. 33: 921→6g十37bト26c=78
Fig. 14: 5a+5g+6b+15c=31 Fig. 3'1: 12a+8g十32b十2'1c=76
Fig. 15: 6a+5g+7b十17c=35 Fig. 35: 13a+10g→ 36bート28c=88
Fig. 16: 5aィ5gー-6bト18c=34 Fiι 36: 15aート18g十59b-'ト30c=122
Fig. 17: 4a十5g+10b十18c=37 Fig. 37: 14a十15gト70bト29c=128
Fig匂 18: 4a十5g-l-19b十18c=46 Fig. 38~ 14a-l-16g十7'1b十29c=133
Fig姐 1ヲ 4a+5g+22b十18c=49 Fig. 3ヲ 15a十20g-:-81b十33c出 14虫
Fig. 20: 5ac卜5gト22b十19c=51 Fig. 40: 15a十20gト85b+ 34c = 154 
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Plste 1{L COTIclusive総 ri日S'of stages ln the ontugeny oi tlw n1idrib of 
lUnit持政 hor叩wnHEDWo (1) ::<150 
Figo 1: 3丘ト3g+9b十8c=23 Fiふ 18: 8a十'lg+36b十10c=58
Fi払 2: 53 十3g+'1!b+-6c=25 Figo 1守 8a十llog+37b→10c=59
Figo 3!: 6a十4g十101>ート7c=27 Fig. 20~ ?'aト6gト34bト13c=60
Figo 4: 6a~:ト ~~:g 十 17b-ト 8c=35 Fig. 21: 9a~ト 6g ト 34b 十 12c=61
Fig~ 5: 5品十3gト1ヲbト10c=37 Fig. 22: lOa十 6g ィ 331)~\-lLlc=63
Fig. 6~ 7aト5gトl'7b→10c=39 Fig. 23~ '7a十4.g寸41b十llc=63
Figo 7: 5a卜4g+2!5b十8c==42 Figo 24~ 8aト5g十33b+14c=65
Fiι8: 5a-¥-3gオ2510十lOc=43 Fig. 25~ 83ト6gト4010十14c=68
Fig. 9: 5a十5g→26bート9c=45 Fig. 26: 8a十6g十40b十14c=68
Figω10: '7a 十 5~:; ト 26b十9c=47 Fiι27: 8a~!ト 6g ト 3910+16ι=69
Fig. 11: 7a十5g→28b十ヲc=4官 Fig巴 28~ 8a十7gート'1Gbート15c=70
Fig~ 12: 6a十5g十281o+13c=52 Fig. 29~ 8a-l-5g十4.31、ト15c= 71. 
Fig. lBe 6a+5g十32bオ10c口 53 Flg司 30: lla-ト6g+'10lコ十15c=72
Fig. 14: '7a十4g+ 8L1b + 9c = 5'1 Fig* 81~ ヲa十6g十48bート15c='73
Fig~ I5~ 8a十5g十Blb+12c=56 Fig島'i.2: 9aィ8g十3ヲb→l'7c='73
.Fig， 16: 7品一[-6g十32bト12c= 5'7 Figo 33~ 8a十6g+44.bト15c=73
Fig晒 17: 7'司+6g+31bト14c=58 Fig. 8 
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Plat巴 VIL Cunclusive se:Ies of呂tagesin the ontQgeny oI tne midrib of 
1i'[的措mhor;縦初 日EliW.(2) :< 150 
Fig. 1: ヲa+6g十43b十16c=74 Fig. 15: 9品十7'g十53b十16c=85
Fig. 2: ヲ畠十6g+44b十15c出 74 Fig. 16: 9a十7g+55b+16c=87
Fig~ 3~ 9a十6gト45b十16c='16 Fig. 17: 1J担→ 5g+57b+14c = 8'7 
Fig. 4: 9a-:-6gCト46b十16c=77 Fig. 18: Hla十5g+59b十14c=88
Hg. 5: ヲa+5g十48b+15c=77 Fig. 19: 10a十6g+56b+16c=88
Fig. 6: 9a +6g+47b十15c=77 Fig. 20: 手品十8g-{-55b十17c=89
Fig.7: 9四ト6g十48b"ト16c=78 Fig. 21， 10a十5g+62L+14c=91
Fig. 8: 10呂田1-6g+49b+13c=78 Fig. 22: lOa-[-5g-[-64b+14c=93 
Fig~ 9: 9a十8g+44b十17c=78 Fig. 23: 14aト9g十4ヲb十22c=94
Fig. 10: 10a+6g+4ヲb+14c=7争 Fig. 24: 9a十8g+59b+19c=95
Fig. 11: 10a十5g+52b-ト12c=79 Fig. .25: Haート6g+64bト15c=96
Fig. 12: lOa+5g+55b+12c=82 Fig. 26: lOa→9g+61b+19c=ヲ9
Figo 13: 9昌+6g+52b十16c=83 Figo 27: 12a-ト8g十61b→19c=lOO
Fig. 14: 9a十6g十54b十16c=85 Fig. 28: 13a-¥-lOg+64b-十22c=109

